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TRANSMISSION APPARATUS, RECEPTION
APPARATUS, COMMUNICATION SYSTEM,
AND RECORDING MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image capturing device
that distributes a captured image outside, and especially
related to a setting change process of an image capturing unit
and an encoding unit.

2. Description of the Related Art

Conventionally, in an image capturing device that trans-
mits a captured image to a reception apparatus, a command
group that instructs a setting change from an external device
to the image capturing device or start of distribution of an
image is incorporated.

For example, a command group defined by the standard
established in Open Network Video Interface Forum (ON-
VIF) is known, for example.

As a command to the image capturing device, for
example, a command that instructs, to the image capturing
unit of the image capturing device, generation of image data
having predetermined resolution is included.

Further, for example, a command that instructs, to an
encoding unit that encodes the image data generated by the
image capturing unit, generation of image data having
predetermined resolution is included.

Further, Japanese Patent Application Laid-Open No.
2005-323007 discloses an image capturing device including
a control unit that controls expansion/compression of a
captured image.

However, if one of a set value of the image data generated
by the image capturing unit and a set value of the image data
generated by the encoding unit is changed, an inconsistency
is caused in the combination of the both units, and the image
data may not be able to be generated.

For example, assume that the resolution of the image data
output from the image capturing unit is 1600x1200 pixels
(the proportions=4:3), and the resolution of the image data
output from the encoding unit is 1280x1024 pixels (the
proportions=4:3).

Here, when a command is received from the external
device, and the resolution of the image data output from the
image capturing unit is changed to 1920x1080 (Full HD, the
proportions=16:9), an inconsistency is caused between the
resolution of the image data output from the image capturing
unit and the resolution of the image data output from the
encoding unit. That is, image data having the proportions of
16:9 is output from the image capturing unit to the encoding
unit. Meanwhile, the proportions of the resolution of the
image data output from the encoding unit is set to 4:3.
Therefore, an inconsistency is caused between the propor-
tions of the image data input to the encoding unit and the
proportions of the image data to be output from the encoding
unit. In such a case, the encoding unit cannot generate the
image data.

Therefore, to eliminate the inconsistency, it can be con-
sidered that the image capturing device changes the setting
of the proportions of the image data to be output by the
encoding unit from 4:3 to 16:9. However, if the image
capturing device itself changes the setting, an inconsistency
with the set value held by the external device connected to
the image capturing device is caused, and the setting change
from the external device cannot be normally performed.
That is, there is a problem that the set value to the image
capturing unit of the monitoring camera and the set value to
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2

the encoding unit become inconsistent between the image
capturing device and a client.

For example, assume that the proportions of the resolution
of'the image data output from the image capturing unit of the
image capturing device and of the resolution of the image
data output from the encoding unit are set to 4:3. At this
time, in the external device connected to the image capturing
device, the resolution of the image data output from the
encoding unit is stored to be 4:3.

Assume that a command to the image capturing unit is
transmitted from an external apparatus to the image captur-
ing device, and the resolution of the image data output from
the image capturing unit of the image capturing device is
changed to 16:9. In response to it, if the image capturing
device changes the resolution of the image data output from
the encoding unit to 16:9, an inconsistency with the setting
of the encoding unit stored in the external device is caused,
and the change of the resolution cannot be normally per-
formed.

For example, although it is necessary to instruct the
resolution having the proportions of 16:9 to the encoding
unit of the image capturing device, in the external apparatus,
a user interface for instructing an output of an image data
that has the resolution having the proportions of 4:3 to the
encoding unit of the image capturing device is presented.
Therefore, the change of the resolution cannot be normally
performed.

SUMMARY OF THE INVENTION

To solve the above-described problem, a transmission
apparatus according to the present invention is, for example,
a transmission apparatus configured to transmit image data
to a reception apparatus through a network, the transmission
apparatus including: an image capturing unit configured to
generate captured data; an encoding unit configured to
encode the captured data to generate the image data; a
reception unit configured to receive, from the reception
apparatus, a command that sets a set value for generating the
captured data by the image capturing unit; an updating unit
configured to update the set value for generating the cap-
tured data by the image capturing unit and a set value for
generating the image data by the encoding unit according to
the command received by the reception unit; a control unit
configured to perform a restart process of the transmission
apparatus when the set value for generating the captured
data is updated to a predetermined set value; and a commu-
nication unit configured to perform, through the network,
notification indicating the transmission apparatus has been
connected to the network, regardless of whether the control
unit performs the restart process, when the set value for
generating the captured data has been updated according to
the command received by the reception unit.

Further, a transmission apparatus according to the present
invention is, for example, a transmission apparatus config-
ured to transmit image data to a reception apparatus through
a network, the transmission apparatus including: an image
capturing unit configured to generate captured data; an
encoding unit configured to encode the captured data to
generate the image data; a reception unit configured to
receive, from the reception apparatus, a command that sets
a set value for generating the captured data by the image
capturing unit; an updating unit configured to update the set
value for generating the captured data by the image captur-
ing unit and a set value for generating the image data by the
encoding unit according to the command received by the
reception unit; a control unit configured to perform a restart



US 9,423,868 B2

3

process of the transmission apparatus when the set value for
generating the captured data is updated to a predetermined
set value; and a communication unit configured to perform,
through the network, notification for causing the reception
apparatus to acquire the set value for generating the image
data, regardless of whether the control unit performs the
restart process, when the set value for generating the cap-
tured data has been updated according to the command
received by the reception unit.

Further, a transmission apparatus according to the present
invention is, for example, a transmission apparatus config-
ured to transmit image data to a reception apparatus through
a network, the transmission apparatus including: an image
capturing unit configured to generate captured data; an
encoding unit configured to encode the captured data to
generate the image data; a reception unit configured to
receive, from the reception unit, a command that sets a set
value for generating the image data by the encoding unit; an
updating unit configured to update the set value for gener-
ating the image data and a set value for generating the
captured data according to the command received by the
reception unit; a control unit configured to perform a restart
process of the transmission apparatus when the set value for
generating the captured data by the image capturing unit is
updated to a predetermined set value; and a communication
unit configured to perform notification through the network,
regardless of whether the control unit performs the restart
process, when the set value for generating the captured data
has been updated according to the command received by the
reception unit.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including: a transmission unit config-
ured to transmit, to the image capturing device, a command
that sets a set value for generating the captured data by the
image capturing unit; and a reception unit configured to
receive, through the network, notification indicating the
image capturing device has been connected to the network,
regardless of whether the image capturing device performs
a restart process, when the set value for generating the
captured data by the image capturing unit has been set to the
image capturing device according to the command trans-
mitted by the transmission unit.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including: a transmission unit config-
ured to transmit, to the image capturing device, a command
that sets a set value for generating the captured data by the
image capturing unit; and a reception unit configured to
receive, through the network, notification for causing the
reception unit to acquire a set value for generating the image
data, regardless of whether the image capturing unit per-
forms a restart process, when the set value for generating the
captured data by the image capturing unit has been set to the
image capturing device according to the command trans-
mitted by the transmission unit.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
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capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including: a transmission unit config-
ured to transmit, to the image capturing device, a command
that sets a set value for generating the image data by the
encoding unit; and a reception unit configured to receive,
when a set value for generating the captured data has been
updated in the image capturing device according to the
command transmitted by the transmission unit, notification
according to the update through the network, regardless of
whether the image capturing device performs a restart
process.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including: a display control unit config-
ured to display, in a display unit, a setting screen including
a first setting area configured to display a graphical user
interface for setting a set value for generating the captured
data by the image capturing unit, and a second setting area
configured to display a graphical user interface for setting a
set value for generating the image data by the encoding unit;
a transmission unit configured to transmit, when the setting
value for generating the captured data has been changed
through the graphical user interface displayed in the first
setting area, a command that sets a set value for generating
the changed captured data, to the image capturing device;
and a reception unit configured to receive notification indi-
cating the image capturing device has been connected to the
network according to the transmission of the command, in
which the transmission unit transmits, to the image captur-
ing device, an acquisition request of the set value for
generating the image data when the notification is received,
and the display control unit displays the set value for
generating the image data acquired by the acquisition
request in the graphical user interface displayed in the
second setting area.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including:

a display control unit configured to display, in a display
unit, a setting screen including a first setting area configured
to display a graphical user interface for setting a set value for
generating the captured data by the image capturing unit,
and a second setting area configured to display a graphical
user interface for setting a set value for generating the image
data by the encoding unit;

a transmission unit configured to transmit, when the
setting value for generating the captured data has been
changed through the graphical user interface displayed in the
first setting area, a command that sets a set value for
generating the changed captured data, to the image capturing
device; and

a reception unit configured to receive, according to the
transmission of the command, notification transmitted by the
image capturing device according to the command so as to
cause the reception apparatus to acquire the set value for
generating the image data,



US 9,423,868 B2

5

in which the transmission unit transmits, to the image
capturing device, an acquisition request of the set value for
generating the image data when the notification is received,
and

the display control unit displays the set value for gener-
ating the image data acquired by the acquisition request in
the graphical user interface displayed in the second setting
area.

Further, a reception apparatus according to the present
invention is, for example, a reception apparatus configured
to receive image data through a network from an image
capturing device including an image capturing unit and an
encoding unit configured to encode captured data generated
by the image capturing unit to generate the image data, the
reception apparatus including: a display control unit config-
ured to display, in a display unit, a setting screen including
a first setting area configured to display a graphical user
interface for setting a set value for generating the captured
data by the image capturing unit, and a second setting area
configured to display a graphical user interface for setting a
set value for generating the image data by the encoding unit;
a transmission unit configured to transmit, when the setting
value for generating the image data has been changed
through the graphical user interface displayed in the second
setting area, a command that sets a set value for generating
the changed image data, to the image capturing device; and
a reception unit configured to receive, according to the
transmission of the command, notification according to
setting for generating the captured data having been changed
by the image capturing device, in which the transmission
unit transmits, to the image capturing device, an acquisition
request of the set value for generating the captured data
when the notification is received, and the display control unit
displays the set value for generating the captured data
acquired by the acquisition request in the user interface
displayed in the first setting area.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a diagram illustrating an example of an image
capturing device according to the present invention;

FIG. 1B is a diagram illustrating a configuration of a
transmission/reception system according to an embodiment;

FIG. 2 is a diagram illustrating a configuration of a
transmission apparatus and a reception apparatus according
to a first embodiment;

FIG. 3 is a diagram illustrating an example of a parameter
held by the transmission apparatus;

FIG. 4 is a diagram illustrating an example of a corre-
sponding relationship between setting to an image capturing
unit of the transmission apparatus and setting to an encoding
unit of the transmission apparatus;

FIG. 5A is a diagram illustrating a command sequence
from start of setting to distribution of a video image between
the transmission apparatus and a reception apparatus in the
first embodiment;

FIG. 5B is a diagram illustrating a command sequence of
when a mode change of VSM without restart is performed
between the transmission apparatus and the reception appa-
ratus in the first embodiment;

FIG. 5C is a diagram illustrating a command sequence of
when a mode change of VSM with restart is performed
between the transmission apparatus and the reception appa-
ratus in the first embodiment;
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FIG. 6A is a flowchart illustrating a SetVSM command
process by the transmission apparatus of the first embodi-
ment;

FIG. 6B is a flowchart illustrating a GetVideoOptions
command process by the transmission apparatus of the first
embodiment;

FIG. 6C is a flowchart illustrating a SetVEC command
process by the transmission apparatus of the first embodi-
ment;

FIG. 6D is a flowchart illustrating restart process by the
transmission apparatus of the first embodiment;

FIG. 7 is a diagram illustrating a first example of a user
interface displayed in a client in the first embodiment;

FIG. 8A is a diagram illustrating a command sequence of
when output resolution of an encoding unit is changed
between a transmission apparatus and a reception apparatus
in a second embodiment;

FIG. 8B is a diagram illustrating a command sequence of
when resolution of image data output from the encoding unit
is changed, and when newly set VSM involves restart
between the transmission apparatus and the reception appa-
ratus in the second embodiment;

FIG. 9A is a flowchart illustrating an operation of the
transmission apparatus in the second embodiment;

FIG. 9B is a flowchart illustrating a SetVEC command
process of the transmission apparatus in the second embodi-
ment;

FIG. 10A is a diagram illustrating a command sequence
from a setting change of VSM to distribution of a video
image between a transmission apparatus and a reception
apparatus in a third embodiment;

FIG. 10B is a diagram illustrating a command sequence of
when output resolution of an encoding unit is changed
between the transmission apparatus and the reception appa-
ratus in the third embodiment;

FIG. 11A is a flowchart illustrating a SetVSM command
process of the transmission apparatus in the third embodi-
ment;

FIG. 11B is a flowchart illustrating a SetVEC command
process of the transmission apparatus in the third embodi-
ment; and

FIG. 12 is a diagram illustrating a second example of a
user interface displayed in a client in the first embodiment.

DESCRIPTION OF THE EMBODIMENTS

Hereinafter, favorable embodiments of the present inven-
tion will be described in detail with reference to the
appended drawings.

First Embodiment

FIG. 1A is a diagram illustrating a monitoring camera
1000 (transmission apparatus) in the present embodiment. A
pan mechanism 1101 is a mechanism that changes a direc-
tion of an image capturing system of the monitoring camera
1000 to a pan direction. Further, a tilt mechanism 1102 is a
mechanism that changes the direction of the image capturing
system of the monitoring camera 1000 to a tilt direction.
Further, a zoom mechanism 1103 is a mechanism that
changes a zoom magnification of the image capturing sys-
tem of the monitoring camera 1000. In the present invention,
the pan mechanism 1101, the tilt mechanism 1102, and the
zoom mechanism 1103 are not indispensable configurations.

FIG. 1B is a configuration diagram of a communication
system including the monitoring camera 1000. The moni-
toring camera 1000 and a client 2000 (reception apparatus)
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are connected in a state of being capable of mutual com-
munication through an IP network 1500. The client 2000
transmits various commands such as change of an imaging
parameter described below, pan head drive, and start of
video streaming to the monitoring camera 1000. The moni-
toring camera 1000 transmits a response or video streaming
in response to the commands to the client 2000.

FIG. 2 is a diagram illustrating a configuration of the
monitoring camera 100.

The control unit 1001 controls configurations of the
monitoring camera 1000 illustrated in FIG. 2. The control
unit 1001 is, for example, a central processing unit (CPU)
and the like.

The control unit 1001 performs, as described below, a
restart process of the monitoring camera 1000 when causing
captured data generated by the image capturing unit 1003 to
be a predetermined set value (for example, predetermined
resolution, a predetermined frame rate, or a predetermined
coding format).

Further, the control unit 1001 performs, as described
below, control of updating at least one of set values of
resolution, a frame rate, and a coding format of image data
generated by the encoding unit 1004 according to a com-
mand from the client 2000.

Further, the control unit 1001 performs, as described
below, control of updating at least one of set values of
resolution, a frame rate, and a coding format of image data
generated by the image capturing unit 1003 according to a
command from the client 2000.

The storage unit 1002 is mainly used as storage areas of
various data such as a storage area of programs executed by
the control unit 1001, a work area during execution of a
program, and a storage area of image data generated by the
image capturing unit 1003 described below.

The image capturing unit 1003 generates captured data.
The image capturing unit 1003 converts an analog signal
acquired by photographing an object into digital data, and
outputs the digital data to the storage unit 1002 as a captured
image. The image capturing unit 1003 supports a plurality of
resolution of image data to be output, frame rates, and
setting modes (VideoSourceMode) of a coding system that
can be used. The VideoSourceMode can be switched by a
SetVideoSourceMode command described below.

The encoding unit 1004 encodes the captured data gen-
erated by the image capturing unit 1003 to generate image
data. The encoding unit 1004 performs an encoding process
with respect to the captured image output from the image
capturing unit 1003 based on a format such as JPEG or
H.264. The image data subjected to the encoding process is
output to the storage unit 1002. The types of the resolutions
of the image data output from the encoding unit 1004 has a
corresponding relationship with the modes of the image
capturing unit 1003 as illustrated in FIG. 4 described below.

The communication unit 1005 receives control commands
from the external device. Further, the communication unit
1005 transmits, to the external device, responses to the
control commands.

The communication unit 1005 receives, as described
below, a command that sets a set value of at least one of the
resolution, the frame rate, and the coding format of the
captured data generated by the image capturing unit 1003
from the client 2000. As the set value, a plurality of sizes of
the resolution, a range of the frame rate, or a plurality of
types of the coding formats, which is used by the image
capturing unit 1003 to generate the captured data, can be
included.
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Further, the communication unit 1005 receives, from the
client 2000, a command that sets a set value of at least one
of' the resolution, the frame rate, and the coding format of the
image data generated by the encoding unit 1004. As the set
value, a plurality of sizes of the resolution, a range of the
frame rate, or a plurality of types of the coding formats,
which is used by the encoding unit 1004 to generate the
image data, can be set.

Further, the communication unit 1005 transmits, to the
client 2000, update notification indicating that the monitor-
ing camera has automatically updated setting of at least one
of the resolution, the frame rate, or the coding format of the
image data generated by the encoding unit 1004.

Further, the communication unit 1005 transmits, to the
client 2000, update notification indicating that the monitor-
ing camera 1000 has automatically updated setting of at least
one of the resolution, the frame rate, or the coding format of
the captured data generated by the image capturing unit
1003.

The image capturing controller 1006 controls the tilt
mechanism 1102, the pan mechanism 1101, and the zoom
mechanism 1103 according to values of a pan angle, a tilt
angle, a zoom magnification input by the control unit 1001.
Further, the image capturing controller 1006 provides a
current pan angle value, tilt angle value, and zoom magni-
fication value in response to an inquiry from the control unit
1001.

As described above, while the configuration of the moni-
toring camera 1000 has been described with reference to
FIG. 2, the processing blocks illustrated in FIG. 2 describe
an example of a favorable embodiment of a security camera
in the present invention, and the embodiment is not limited
to the example. Various modifications and changes are
possible within the scope of the gist of the present invention,
such as providing an audio input unit and removing the
image capturing controller.

Next, names and content of the commands, parameters,
and the like used in the present embodiment will be
described.

FIG. 3 illustrates a structure of a parameter held by the
monitoring camera 1000 in the present embodiment.

MediaProfile 6100 is a parameter set for storing various
types of setting items of the monitoring camera in associa-
tion with each other. The MediaProfile 6100 includes Pro-
fileToken that is an ID of the MediaProfile 6100. Further, the
MediaProfile 6100 includes VideoSourceConfiguration
(hereinafter, VSC) 6102, VideoEncoderConfiguration (here-
inafter, VEC) 6103, and PTZConfiguration 6104. Further,
the MediaProfile 6100 holds a link to the various types of
setting items including an encoder of audio, and the like.

The VideoSource 6101 is an aggregation of parameters
that indicate the performance of a single image capturing
unit 1003 included in the monitoring camera. The Vid-
eoSource 6101 includes the VideoSourceToken that is an ID
of the VideoSource 6101, and Resolution that indicates
resolution of image data that can be output by the image
capturing unit 1003.

The VideoSource 6101 supports maximum resolution of
the image data that can be output, the frame rate, and a
plurality of VideoSourceModes (hereinafter, VSMs) includ-
ing coding systems that can be used. The VSM can be
switched by the SetVideoSourceMode command. Details of
the VSM will be described below.

The VSC 6102 is an aggregation of parameters that
associate the VideoSource 6101 provided in the monitoring
camera with the MediaProfile 6100. The VSC 6102 includes
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Bounds that designates which part is segmented from the
image data output from the VideoSource 6101 and is to be
a distributed image.

The VEC 6103 is an aggregation of parameters that
associate encoder setting related to encoding of image data
with the MediaProfile 6100.

The image capturing unit 1003 of the monitoring camera
1000 outputs image data based on the content of the Vid-
eoSource 6101 and the VSC 6102. The encoding unit 1004
encodes the image data output from the image capturing unit
1003 according to a coding system set in the VEC 6103 (for
example, JPEG or H.264), the frame rate, and the parameters
such as the resolution. The communication unit 1005 dis-
tributes the image data encoded by the encoding unit 1004
to the client 2000 as a distribution image.

The VEC 6103 includes VideoEncoderConfigurationTo-
ken that is an ID for identifying the VEC 6103. Further, the
VEC 6103 includes Encoding that designate the coding
system, and Resolution that designate the resolution of an
output image. Further, the VEC 6103 includes Quality that
designates the encoding quality, Frameratel.imit that desig-
nates a maximum frame rate of the output image, and
BitrateLimit that designates a maximum bit rate.

The PTZConfiguration 6104 is an aggregation of param-
eters that associates setting related to the pan mechanism
1101, the tilt mechanism 1102, and the zoom mechanism
1103 of the monitoring camera 1000 with the MediaProfile
6100. The PTZConfiguration 6104 includes information
related to a coordinate system that represents actual pan/tilt
angle values and zoom magnification value in the pan
mechanism, the tilt mechanism, and the zoom mechanism.

The table of FIG. 4 illustrates the VSMs supported by the
monitoring camera 1000 and the setting content of the VECs
corresponding to the respective VSMs. The VEC corre-
sponding to each VSM is consistent with the VSM. The table
of FIG. 4 is stored in the storage unit 1002 in the monitoring
camera 100 in advance, and is referred by the control unit
1001 as needed.

ModeNo. 4000 indicates a mode number of the VSM used
by the monitoring camera 1000 in an internal process. In the
present example, the monitoring camera 1000 supports three
VSMs of S1, S2, and S3.

MaxResolution 4001 is a parameter indicating maximum
resolution output by the image capturing unit 1003 in each
VSM.

MaxFramerate 4002 is a parameter indicating a maximum
frame rate that can be output by the image capturing unit
1003 in each VSM.

Encoding 4003 is a parameter indicating a coding system
of the VEC that can be used in each VSM.

RebootFlag 4004 is a parameter indicating whether the
image capturing unit 1003 requires restart when switching to
each VSM is performed. A restart process of the monitoring
camera 1000 is caused when switching to the VSM in which
the RebootFlag 4004 is True is caused by the Set-
VideoSourceMode command.

The VSM includes an Enabled flag in addition to these
parameters. Currently, True is set to an Enabled flag of an
effective VSM set to the image capturing unit 1003, and
False is set to other Enabled flags.

The parameters 4005 to 4007 indicate a settable range and
options of each parameter of the VEC 6103 that can be set
to the VEC 6103 by the SetVideoEncoderConfiguration
command from an external device in each VSM.

An option 4005 indicates options of the coding system.
For example, when the VSM is S1, the option 4005 indicates
only H.264 is selectable as the coding system.
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As described above, the resolution for generating image
data is set so that the coding system can be included in the
options of the coding system set for generating captured
data.

An option 4006 indicates options of the resolution (Reso-
Iution) of the VEC. In the example of FIG. 4, when the VSM
is S2, the option indicates resolutions of 3200x2400, 2048x
1536, 1024x768 and 640x480 are selectable.

As described above, the resolution for generating image
data is set so that the resolution can be included in the
options of the resolution set for generating captured data.

An option 4007 indicates a settable range of Framerate-
Limit of the VEC. For example, when the VSM is S3, the
option indicates the Frameratel.imit in a range from 1 to 30
fps can be designated.

As described above, the frame rate for generating image
data is set so that the frame rate becomes the frame rate set
for generating captured data or less.

The options 4005, 4006, and 4007 are notified to the client
2000 as a response to a GetVECOptions command. Here, a
GetVideoEncoderConfigurationOptions command is a com-
mand from the client 2000 to the monitoring camera 1000
for requesting notification of the options of the set values
that can be set to the encoding unit 1004 of the monitoring
camera 1000. Hereinafter, the GetVideoEncoderConfigura-
tionOptions command is represented as GetVECOptions
command.

FIG. 5A illustrates an example of a command sequence
from start of setting to distribution of a video image between
the monitoring camera 1000 and the client 2000. A pair of
a command transmitted from the client 2000 to the moni-
toring camera 1000 and a response returned from the moni-
toring camera 1000 to the client 2000 is referred to as
transaction.

An event 7098 is a network joining notification (recon-
nection notification) event. The monitoring camera 1000
transmits the event to the network by multicast, and indi-
cates, to a connected external device, the monitoring camera
1000 has become to be able to receive a command.

A transaction 7099 is a transaction of a GetServiceCapa-
bilities command. The GetServiceCapabilities command is a
command that instructs returning of function information
that indicates functions supported by the monitoring camera
1000. The function information includes information that
indicates whether the monitoring camera 1000 handles
switching of the VSM.

A transaction 7100 is a transaction of a GetVideoSource-
Configurations command. The client 2000 acquires a list of
the VSC 6102 held in the monitoring camera 1000 by
transmitting the command to the monitoring camera 1000
(transmission procedure).

A transaction 7101 is a transaction of a GetVideoEncod-
erConfigurations command. The client 2000 acquires a list
of the VEC 6103 held in the monitoring camera 1000 by
transmitting the command to the monitoring camera 1000
(transmission procedure).

A transaction 7102 is a transaction of a GetConfigurations
command. The client 2000 acquires a list of the PTZCon-
figuration 6104 held in the monitoring camera 1000 with the
command.

A transaction 7103 is a transaction of a CreateProfile
command. The client 2000 creates new MediaProfile 6100 in
the monitoring camera 1000 with the CreateProfile com-
mand, and obtains ProfileToken thereof. After the command
process, the monitoring camera 1000 transmits a change
notification event of MediaProfile in order to notify the
client on the network of the change of MediaProfile.
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A transaction 7104 is a transaction
AddVideoSourceConfiguration command.

A transaction 7105 is a transaction of an AdddVideoEn-
coderConfigurtion command.

A transaction 7109 is a transaction of an AddPTZCon-
figuration command.

The client 2000 designates an 1D of MediaProfile in the
commands of the transactions 7104, 7105, and 7109. As
described above, the client 2000 can associate desired VSC,
VEC, and PTZConfiguration with the designated MediaPro-
file.

After these command processes, the monitoring camera
1000 transmits a change notification event of MediaProfile
in order to notify the client on the network of a fact that some
sort of change is caused in MediaProfile.

A transaction 7106 is a transaction of a GetVECOptions
command. The client 2000 acquires, with these commands,
the options of the parameters and the range of the set values
that can be received by the monitoring camera 1000 in the
VEC designated with the ID.

A transaction 7107 is a transaction of a SetVideoEncod-
erConfiguration command. The client 2000 sets the param-
eters of the VEC 6103 with the command. After the com-
mand process, the monitoring camera 1000 transmits a
change notification event of the VEC in order to notify the
client on the network of a fact that the VEC has had a
change.

A transaction 7110 is a transaction of a GetStreamUri
command. The client 2000 acquires, with the command, an
address (for example, a uniform resource identifier (URI))
used by the monitoring camera 1000 to acquire a distribution
stream, based on the setting of the designated MediaProfile.

A transaction 7111 is a transaction of a Describe com-
mand. The client 2000 requests and acquires information of
content streamed by the monitoring camera 1000 by execut-
ing the command using the URI acquired in the transaction
7110.

A transaction 7112 is a transaction of a Setup command.
A method of transmitting a stream including a session
number is shared between the client 2000 and the monitor-
ing camera 1000 by execution of the command using the
URI acquired in the transaction 7110.

A transaction 7113 is a transaction of a Play command.
The client 2000 requests start of streaming to the monitoring
camera 1000 by executing the command using the session
number acquired in the transaction 7112.

A transaction 7114 is a distribution stream. The monitor-
ing camera 1000 distributes the stream, start of which has
been requested in the transaction 7113 by the transmission
method shared in the transaction 7112.

A transaction 7115 is a transaction of a Teardown com-
mand. The client 2000 requests stop of the stream to the
monitoring camera 1000 by executing the command using
the session number acquired in the transaction 7112.

A transaction 7116 is a network leaving notification event
(leaving notification). The monitoring camera 1000 trans-
mits the event to the network by multicast, and indicates, to
a connected external device, that the monitoring camera
1000 has become not to be able to receive a command.

FIG. 5B illustrates a command sequence of when a mode
change of the VSM without restart is performed between the
monitoring camera 1000 and the client 2000. In the present
embodiment, a mode change of the VSM is performed
without restart with reference to the table illustrated in FIG.
4 when the RebootFlag 4004 of the mode of the VSM to be
selected is False. That is, when the restart information
associated with the mode of the VSM to be selected indi-
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cates restart is not required when the mode is changed to the
VSM, the mode change of the VSM is performed with the
following command sequence.

A transaction 7200 is a transaction of a GetServiceCapa-
bilities command. The GetServiceCapabilities command is a
command that instructs returning of the function information
that indicates functions supported by the monitoring camera
1000. The function information includes information indi-
cating whether the monitoring camera 1000 handles the
switching of the VSM.

A transaction 7201 is a transaction of a GetVideoSourc-
eMode command. The GetVideoSourceMode command is a
command that instructs returning of the list of the VSM
supported by the VideoSource 6101 having the ID desig-
nated by the client 2000. When having determined that the
monitoring camera 1000 handles the switching of the VSM
with the GetServiceCapabilities command 7200, the client
2000 acquires the VSM supported by the monitoring camera
1000 with the command. When having received the Get-
VideoSourceMode command, the control unit 1001 of the
monitoring camera 1000 acquires the parameters of VSMs
of'S1 to S3 stored in the storage unit 1002 illustrated in FIG.
4, and returns the parameters to the client 2000 through the
communication unit 1005.

A transaction 7202 is a transaction of a SetVideoSourc-
eMode command. The SetVideoSourceMode command is a
command that instructs changing of the VSM of the Vid-
eoSource 6101 designated by the client 2000 (for example,
from S1 to S3 of FIG. 4). After the switching of the VSM,
the control unit 1001 of the monitoring camera 1000 trans-
mits a VSM change notification event in order to notify the
client on the network of the change of the VSM.

A transaction 7203 indicates a process of updating incon-
sistency of the VEC caused between the VEC and the
VideoSourceMode due to the switching of the Set-
VideoSourceMode illustrated in transaction 7202. When the
update is performed, the control unit 1001 of the monitoring
camera 1000 transmits a VEC change notification event, and
notifies the client on the network of the set value of the VEC
and reacquisition of the options of the set value of the VEC.

As described above, the monitoring camera 1000 accord-
ing to the present embodiment notifies the client 2000 of,
when having automatically updated the VEC with the
change of the VSM, the fact of the update even if the restart
process is not required when changing the setting of the
image capturing unit 1003 to a predetermined VSM.

That is, when having set the set value for generating the
captured data, the monitoring camera 1000 performs,
through the network, notification for causing the client 2000
to acquire the set value (for example, the VEC) for gener-
ating image data regardless of whether performing the
restart process.

A transaction 7204 is a transaction of a GetVECOptions
command. Further, a transaction 7205 is a transaction of a
GetVideoEncoderConfigurations command. The client 2000
that has received a VEC change notification event illustrated
in transaction 7203 acquires the updated set value of the
VEC and the options of the set value of the VEC with these
commands.

As described above, the monitoring camera 1000 receives
an acquisition request of the updated set value (VEC) from
the client 2000 that has received the VSM change notifica-
tion.

FIG. 5C illustrates a command sequence of when a mode
change of the VSM with restart is performed between the
monitoring camera 1000 and the client 2000.
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In FIG. 5C, the transaction 7201 and preceding transac-
tions and the transaction 7204 and subsequent transactions
are similar to those of FIG. 5B.

In the present embodiment, a mode change of the VSM is
performed with restart with reference to the table illustrated
in FIG. 4 when the RebootFlag 4004 of the selected mode
of the VSM is True. That is, when the restart information
associated with the selected mode of the VSM indicates
restart is required when the mode is changed to the VSM, the
mode change of the VSM is performed according to the
following command sequence.

A transaction 7399 is a transaction of a SetVideoSourc-
eMode command that changes the mode to the VSM that
requires restart. In the example of the command sequence
illustrated in FIG. 5C, the monitoring camera 1000 does not
transmit the VSM change notification event in the transac-
tion 7399.

A process 7400 indicates a process of updating the
inconsistency caused between the VSM and the VEC due to
the switching of the SetVideoSourceMode illustrated in
transaction 7399. In this case, the monitoring camera 1000
does not transmit the VEC change notification event at this
timing.

An event 7401 is a restart process of the monitoring
camera 1000. The monitoring camera 1000 first transmits a
network leaving notification event to the network. Next, the
monitoring camera 1000 performs a restart process. After the
restart, the monitoring camera 100 transmits a network
joining notification event to the network.

An event 7402 is a VSM change notification event.
Further, an event 7403 is a VEC change notification event.
The monitoring camera 1000 transmits these events after the
restart and prompts the client 2000 to reacquire the set value.

As described above, when a restart process is required
when the monitoring camera 1000 has changed the setting of
the image capturing unit 1003 to a predetermined VSM, the
monitoring camera 1000 according to the present embodi-
ment notifies the client 2000 of, when having automatically
updated the VEC with the change of the VSM, the fact of the
change.

That is, when having set the set value for generating the
captured data, the monitoring camera 1000 performs noti-
fication for causing the client 2000 to acquire the set value
for generating image data regardless of whether performing
the restart process. The notification for causing the client
2000 to acquire the set value for generating image data is, for
example, the VEC change notification.

Next, processes performed by the monitoring camera
1000 of the present embodiment will be described with
reference to FIGS. 6A to 6D. In an embodiment in which a
processor is built in the control unit 1001 of the monitoring
camera 1000, the process flows from FIG. 6A to FIG. 6D
indicate a program for causing the control unit 1001 to
execute the procedures illustrated in FIGS. 6A to 6D. The
processor built on the control unit 1001 is a computer, and
executes a program read out from the storage unit 1002 built
in the monitoring camera 1000.

FIG. 6A illustrates processes of when the monitoring
camera 1000 has received the above-described Set-
VideoSourceMode command from the client 2000 (recep-
tion procedure). The SetVideoSourceMode command is a
command that instructs a change of the VSM of the Vid-
eoSource 6101 generated by the client 2000 (for example,
from S1 to S3 of FIG. 4).

In step S1000, the control unit 1001 stops a video stream
being in distribution, through the communication unit 1005.
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In step S1001, the control unit 1001 determines which of
S1 to S3 is the input VSM, acquires a corresponding set
value of the VSM from the storage unit 1002, and sets the
set value to the image capturing unit 1003.

In step S1002, the control unit 1001 sets an Enable flag
corresponding to the VSM determined in step S1001 to True,
and sets Enable flags corresponding to other VSMs to False.

In step S1003, the control unit 1001 transmits a normal
response to the client 2000. The normal response is the
SetVideoSourceMode response illustrated in the transaction
7202 of FIG. 5B and the transaction 7399 of FIG. 5C.

In step S1004, the control unit 1001 refers to the set
RebootFlag of the VSM, and determines whether the VSM
has been changed to the VSM that requires restart. The
control unit 1001 moves the process to step S1010 if the
restart is required, and moves the process to step S1005 if
not required.

In step S1005, the control unit 1001 transmits the VSM
change notification event through the communication unit
1005 in order to notify the client on the network of the
change of the VSM. As described above, the monitoring
camera 1000 performs update notification by completion
notification that indicates setting of at least one of the
resolution, the frame rate, and the coding format of the
captured data generate by the image capturing unit 1003 has
been completed. The update notification notifies the client
2000 of a fact that the setting of the image capturing unit
1003 or the encoding unit 1004 has been updated.

In step S1020, the control unit 1001 sets a VSM change
notification event transmission flag to ON. The flag is
referred by the control unit 1001 in the restart process
described below.

In step S1021, the control unit 1001 sets a restart start flag
to ON. The flag is referred by the control unit 1001 after
completion of the command processes, and the control unit
1001 executes the restart process (control procedure) fol-
lowing the command processes when the flag is ON.

In step S1006, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and determines
whether the VSM after change is consistent with the cur-
rently set VEC. As described with reference to FIG. 4, the
setting of the VEC includes the setting of the coding format
(Encoding), the resolution (Resolution), and the maximum
frame rate (Frameratelimit) of image data. When any of the
plurality of VECs set to the monitoring camera 1000 is
inconsistent, the control unit 1001 moves the process to step
S1007.

Meanwhile, when there is no inconsistent VEC, the con-
trol unit 1001 terminates the process of the command. As
described above, even if having received the change com-
mand of the VSM, the control unit 1001 does not perform
update notification to the client 2000 when not updating the
setting to the image data generated by the encoding unit
1004.

In step S1007, the control unit 1001 changes the param-
eter of the VEC in which the inconsistency is caused in step
S1006 to have content consistent with the VSM after change
(update procedure). Various implementation is considered
for the method of changing the content of the parameter.

For example, a case of changing the VSM from the S3
mode to the S1 mode of FIG. 4 will be described.

Before the change of the VSM (VSM=83), assume that
the setting of the VEC is Encoding=JPEG, Resultion=320x
240, and FramerateLimit=25 fps. In the example illustrated
in FIG. 4, the setting of the VSM before the change and the
setting of the VEC are consistent.
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When the VSM is changed from S3 to S1, the setting of
the VSM is changed to MaxResolution=3840x2160 (the
proportions 16:9), MaxFramerate=20 fps, Encoding=H.264,
and RebootFlag=False.

Meanwhile, the setting of the VEC remains
Encoding=JPEG, Resolution=320x240 (the proportions
4:3), and FramerateLimit=25 fps.

At this time, Encoding, the proportions of Resolution, and
FramerateLimit become inconsistent between the VSM after
change and the set VEC.

Therefore, when the VSM is changed from S3 to S1, the
setting of the VEC is changed such that Encoding is changed
from JPEG to H.264, Resolution is changed from 320x240
to 960x540, and the FramerateLimit is changed from 25 fps
to 20 fps.

Similarly, when the VEC is changed, and the VEC after
change and the VSM become inconsistency, the VSM may
be changed so that the VEC and the VSM can be consistent.
Details of an example of changing the VSM will be
described in a second embodiment.

When the monitoring camera 1000 automatically changes
the VSM or the VEC so that the VSM and the VEC are
changed from the inconsistent state to a consistent state,
there may be a plurality of options of the set value of the
VSM or the VEC to be automatically changed. In this case,
the monitoring camera 1000 can automatically select and set
a predetermined option from among the plurality of options
of the set value.

For example, a case in which the VSM is changed to the
VSM of 82 illustrated in FIG. 4 according to the command
received from the client 2000, and the monitoring camera
1000 automatically changes the VEC to be consistent with
the VSM (S2) will be described.

In this case, in the example of FIG. 4, as the set value of
the coding system of the VEC after the automatic change,
either H.264 or MPEG4 can be selected and set. Further, as
the set value of Resolution of the VEC after the automatic
change, any of 3200x2400, 2048x1536, 1024x768 and
640x480 can be selected and set. Further, as the setting of
the frame rate after the automatic setting, the frame rate can
be selected and set between 1 to 30 fps.

When there is a plurality of options of the set value that
can be set by the monitoring camera 1000 when the VSM or
the VEC is automatically changed, the method of selecting
the option to be set is not particularly limited.

For example, a predetermined option can be automatically
set from among the plurality of settable options (set values).
For example, there are H.264 and MPEG4 as the settable
options of Encoding, H.264 can be automatically set. Fur-
ther, for example, when there is a plurality of resolutions as
the settable options of Resolution, the maximum resolution
(having the largest number of pixels) can be automatically
set from among the resolutions.

Alternatively, a set value corresponding to the set value
before change can be employed as the set value after change
from among the plurality of settable options (set values).

For example, among the settable options of Resolution,
resolution corresponding to Resolution before change may
be automatically set. For example, the order of size of the
resolution may be set such that the order before change and
the order after change correspond to each other.

For example, when the VSM is changed from S2 to S1,
and Resolution before change is 640x480 (the second reso-
Iution in descending order of size of the resolution), Reso-
Iution after change can be made to 1920x1080 (the second
resolution in S1).
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Further, for example, when the VSM is changed from S2
to S1, and FramerateLimit before change is 28 fps, Fram-
erateLimit may be changed to FramerateLimit having the
closest value to 28 fps from among FramerateLimits con-
sistent with the VSM (S1) after change. That is, when
VSM=82 is changed to S1, FramerateL.imit having 28 fps in
S2 may be changed to FramerateLimit having 20 fps in S1.

Referring back to the description of the flowchart of FIG.
6A. In step S1008, the control unit 1001 determines whether
the new VSM requires restart. The control unit 1001 can
determine whether the restart is required by referring to the
table illustrated in FIG. 4, and confirming whether Reboot-
Flag of the new VSM is True or False. The control unit 1001
moves the process to step S1009 when the restart is not
required (RebootFlag is False), and moves the process to
step S1030 when the restart is required (RebootFlag is True).

As described above, when the restart is not required with
the change of the VSM, the VEC change notification is
notified to the client 2000 after the process of step S1007.
Further, when the restart is performed with the change of the
VSM, a VEC change notification event transmission flag is
turned ON so that the VEC change notification is provided
in accordance with the restart process described with refer-
ence to FIG. 6D.

In step S1009, the control unit 1001 transmits the VEC
change notification (update notification) event through the
communication unit 1005 in order to notify the client on the
network of the change of the VEC. As described above, the
monitoring camera 1000 performs the update notification in
response to completion of the setting of at least any one of
the resolution, the frame rate, and the coding format of the
image data generated by the encoding unit 1004. The update
notification notifies the client 2000 of the fact that the setting
to the image capturing unit 1003 or the encoding unit 1004
has been updated.

In step S1030, the control unit 1001 sets the VEC change
notification event transmission flag to ON. The flag is
referred by the control unit 1001 in the restart process
described below. When the flag is ON, the control unit 1001
transmits the VEC change notification event to the client
2000 after the restart process (notification procedure).

FIG. 6B illustrates a process of when the monitoring
camera 1000 has received a GetVECOptions command from
the client 2000. The GetVECOptions command is a com-
mand transmitted to the monitoring camera 1000 so that the
client 2000 acquires the options of 4005, 4006, and 4007
illustrated in FIG. 4.

In step S1100, the control unit 1001 determines which of
S1 to S3 is the VSM currently set to the VideoSource 6101
by referring to the Enable flag.

In step S1101, the control unit 1001 acquires the options
of the coding format (Encoding) consistent with the current
VSM by referring to the table of FIG. 4 stored in the storage
unit 1002.

In step S1102, the control unit 1001 acquires the options
of'the resolution (Resolution) of the VEC consistent with the
current VSM by referring to the table of FIG. 4 stored in the
storage unit 1002.

In step S1103, the control unit 1001 acquires the options
of the maximum frame rate (FramerateLimit) by referring to
the table of FIG. 4 stored in the storage unit 1002.

For example, when the current VSM is S3, H.264 and
JPEG are acquired as the options of the coding system
Encoding. Further, 1024x768, 640x480, 320x240 and 176x
144 are acquired as the options of Resolution. Further, 1 to
30 fps is acquired as Frameratel.imit.
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In step S1104, the control unit 1001 acquires the options
and the setting ranges of the VEC independent of the current
VSM from the storage unit 1002. For example, as the
settable range of the encoding quality (Quality), 1 to 5 is
acquired. Further, as the options of the maximum bit rate
(BitrateLimit), 1 to 60 Mbps is acquired.

In step S1105, the control unit 1001 includes the options
and the setting ranges acquired in steps S1101 to S1104 to
a normal response, and returns the response to the client
2000 through the communication unit 1005.

FIG. 6C illustrates a process of when the monitoring
camera 1000 has received the above-described SetVideoEn-
coderConfiguration command from the client 2000.

In step S1200, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and determines
whether the resolution, the coding format, and the maximum
frame rate input to SetVEC received by the command are
consistent with the current VSM. When none of them is
consistent, the control unit 1001 moves the process to step
S1210.

In step S1201, the control unit 1001 stores the setting
values of the VEC including the encoding quality, the
maximum bit rate, the coding format, the maximum frame
rate, and the resolution in the storage unit 1002, and sets the
setting values to the encoding unit 1004.

In step S1202, the control unit 1001 transmits a normal
response to the client 2000.

In step S1203, the control unit 1001 transmits the VEC
change notification event through the communication unit
1005 in order to notify the client on the network of the
change of the VEC.

In step S1210, the control unit 1001 transmits an error
response to the client 2000.

FIG. 6D is a restart process. The process is a process
executed by the control unit 1001 when the restart start flag
is ON after the transaction 7399 of the SetVideoSourceMode
command in FIG. 5C.

That is, when having received the SetVideoSourceMode
command, the monitoring camera 1000 executes the process
of FIG. 6A. After completion of the process of FIG. 6A,
when the restart start flag is ON, the restart process is
performed in the transaction 7401 of FIG. 5C. The restart
process is performed in the monitoring camera 1000
between the network leaving notification event and the
network joining event of FIG. 5C.

In step S1700, the control unit 1001 transmits the network
leaving notification event through the communication unit
1005 in order to notify the client on the network of start of
restart.

In step S1701, the control unit 1001 performs an actual
restart process of the monitoring camera 1000.

In step S1702, the control unit 1001 transmits the network
joining notification event through the communication unit
1005 in order to notify the client on the network of comple-
tion of the restart.

In step S1703, the control unit 1001 determines the VEC
change notification event transmission flag. When the flag is
ON, the control unit 1001 moves the process to step S1704.

In step S1704, the control unit 1001 transmits the VEC
change notification event through the communication unit
1005 in order to notify the client on the network of the
change of the VEC.

In step S1705, the control unit 1001 determines the VSM
change notification event transmission flag. When the flag is
ON, the control unit 1001 moves the process to step S1706.

10

20

30

35

40

45

55

18

In step S1706, the control unit 1001 transmits the VSM
change notification event through the communication unit
1005 in order to notify the client on the network of the
change of the VSM.

FIG. 7 illustrates an example of a setting screen of the
client 2000 in which setting of the VSM and the VEC of the
monitoring camera 1000 in the present embodiment is
performed. A control unit 2001 of the client 2000 illustrated
in FIG. 2 executes a program stored in the storage unit 2002,
thereby to control and display the setting screen in a display
unit 2003.

An area 9000 is a LiveView area. When the setting screen
is opened, the client 2000 executes the sequence described
with reference to FIG. 5A, and displays a stream of a video
image obtained in the transaction 7113 in the area 9000.

An area 9001 is a first setting area in which a graphical
user interface (GUI) for setting the set value for generating
captured data by the image capturing unit 1003 of the
monitoring camera 1000 is displayed. In the present embodi-
ment, the area 9001 is a VSM selection area. The client 2000
determines whether the monitoring camera 1000 handles
switching of the VSM by means of the transaction 7099 of
GetServiceCapabilities executed together when the setting
screen is opened.

When the monitoring camera 1000 handles the switching
of the VSM, the client 2000 lists the VSM that can be
changed through the transaction 7200 of GetVideoSourc-
eMode so that the user can select the VSM (area 9002).

In the area 9002, when a VSM different from the current
setting is selected, the communication unit 2004 of the client
2000 transmits the SetVideoSourceMode command to the
monitoring camera 1000, and changes the VSM of the
monitoring camera 1000. As described above, when the set
value (for example, the VSM) for generating captured data
is changed through the GUI displayed in the first setting
area, the client 2000 transmits a command that sets the
changed set value to the monitoring camera 1000.

The transmission of the SetVideoSourceMode command
executed according to the mode selection in the first setting
area corresponds to the process executed by the client 2000
in the transaction 7202 of FIG. 5B and the transaction 7399
of FIG. 5C.

Here, the transaction 7200 of FIG. 5B may be omitted.
This is because, as described above, the client 2000 can
determine whether the monitoring camera 1000 handles the
switching of the VSM by means of the transaction 7099 of
GetServiceCapabilities executed together when the setting
screen is opened.

When having received the SetVideoSourceMode com-
mand transmitted from the client 2000, the monitoring
camera 1000 executes the SetVideoSourceMode command
process described with reference to FIG. 6A.

When the restart is required with the change of the VSM,
the monitoring camera 1000 executes the restart process
illustrated in FIG. 6D after executing the process of FIG. 6A.
The restart process is executed between the network leaving
event and the network joining event of the transaction 7401
of FIG. 5C.

Meanwhile, when the restart is not required with the
change of the VSM, the monitoring camera 1000 transmits
the VEC change notification to the client 2000 without
performing the restart process, as illustrated in step S1009 of
FIG. 6A.

When the VSM is changed by the process of FIG. 6A in
the monitoring camera 1000, the client 2000 receives the
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VideoSourceModechange notification from the monitoring
camera 1000 (the transaction 7202 of FIG. 5B and the event
7402 of FIG. 5C).

When having received the VideoSouceModechange noti-
fication, the client 2000 executed the transactions 7204 and
7205 illustrated in FIGS. 5B and 5C, and acquires an
updated VEC from the monitoring camera 1000.

When having acquired the updated VEC from the moni-
toring camera 1000, the client 2000 updates the display of
the setting screen, and displays the options and the setting
ranges of the updated parameters of VideoEncoder. Accord-
ingly, the client 2000 can always present the options and the
setting ranges of the set values of the VEC consistent to the
VSM to the user.

Tabs 9003 and 9004 are second setting areas that display
graphical user interfaces for setting the set values used by
the encoding unit 1004 of the monitoring camera 1000 to
generate image data. In the present embodiment, the tabs
9003 and 9004 are used by the user to change the set values
of the VEC 6103 of the monitoring camera 1000. By
selecting the tab, the user can switch VideoEncoder to which
the setting is performed. When the user selects the tab, the
setting screen of VideoEncoder corresponding to the
selected tab is displayed.

While the number of tabs in the example illustrated in
FIG. 7 is two, the number of tabs according to the number
of'the VECs 6103 supported by the monitoring camera 1000
and obtained by the GetVideoEncoderConfigurations com-
mand can be displayed.

An area 9005 is an area in which the user is prompted to
select a coding format of the VECs. In the area 9005, the
options of the coding format obtained through the transac-
tion 7106 of FIG. 5A are displayed. Further, in the area 9005,
the options of the coding format obtained through the
transaction 7204 of FIG. 7B when the new VSM has been
selected in the VSM selection area.

An area 9006 indicates the coding formats that can be set
to the monitoring camera 1000 of when the setting screen of
FIG. 7 is opened or the monitoring camera 1000 in which the
new VSM has been set. Further, an area 9007 indicates the
coding formats that cannot be selected to the monitoring
camera 1000 of when the setting screen of FIG. 7 is opened
or the monitoring camera 1000 in which the new VSM has
been set.

An area 9008 is a Detail area in which the maximum
frame rate, the maximum bit rate, and the encoding quality
included in the VEC 6103 are selected.

An area 9009 indicates, with a scroll bar, the range of the
frame rate that can be set to the monitoring camera 1000 of
when the setting screen of FIG. 7 is opened or the moni-
toring camera 1000 in which the new VSM has been set. The
range of the frame rate displayed in the areca 9009 is
determined based on the maximum frame rate obtained
through the transaction 7106 illustrated in FIG. SA or the
transaction 7204 illustrated in FIG. 5B.

An area 9010 indicates, with a scroll bar, the range of the
bit rate that can be set to the monitoring camera 1000 of
when the setting screen of FIG. 7 is opened or the moni-
toring camera 1000 in which the new VSM has been set. The
range of the bit rate displayed in the area 9010 is determined
based on the maximum bit rate obtained through the trans-
action 7106 illustrated in FIG. 5A or the transaction 7204
illustrated in FIG. 5B.

An area 9011 indicates, with a scroll bar, the range of the
encoding quality that can be set to the monitoring camera
1000 of when the setting screen of FIG. 7 is opened or the
monitoring camera 1000 in which the new VSM has been
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set. The range of the encoding quality displayed in the area
9010 is determined based on the encoding quality obtained
through the transaction 7106 illustrated in FIG. 5A or the
transaction 7204 illustrated in FIG. 5B.

An area 9012 is an area in which the resolution of the
VEC 6103 is selected. In a dropdown list of an area 9013,
the options of the parameter of the coding format obtained
through the transaction 7106 illustrated in FIG. 5A or the
transaction 7204 illustrated in FIG. 5B.

Abutton 9014 is an Apply button. When the Apply button
is pressed by the user, the client 2000 transmits the Set-
VideoEncoderconfiguration command to the monitoring
camera 1000. By the transmission of the command, the
parameters selected in the areas 9005, 9008, and 9012 are set
to the encoding unit of the monitoring camera 1000.

An example of the setting screen of when the VSM mode
is changed from Mode 1 to Mode 2 is illustrated in FIG. 12.
When the VSM mode is changed, the setting ranges of the
VEC displayed on the tabs 9003 and 9004 are changed to the
setting ranges consistent with the VSM mode of Mode 2
with reference to the table of FIG. 4. That is, the coding
format that can be selected in the area 9005 is H.264 or
MPEG4. Further, the settable frame rate in the area 9008 is
from 1 to 30 fps. Further, the options of the resolution that
can be selected in the area 9012 are changed.

According to the monitoring camera 1000 in the present
embodiment, when the VSM is changed according to the
command received from the client 2000, the setting content
of'the VEC can be updated to the content consistent with the
VSM after change.

As described above, when the setting related to the
generation of the image data in the image capturing unit
1003 is changed, the setting related to the generation of the
image data in the image capturing unit 1003 and the setting
related to the image data in the encoding unit 1004 can be
consistent with each other.

For example, when the setting of the resolution of the
image data generated by the image capturing unit 1003 has
been changed, the setting of the resolution of the image data
generated by the image capturing unit 1003 and the setting
of' the resolution of the image data generated by the encoding
unit 1004 can be consistent with each other. For example, the
proportions of the image data generated by the image
capturing unit 1003 and the proportions of the resolution of
the image data generated by the encoding unit 1004 can be
consistent with each other.

Further, when having changed the VEC with the change
of the VSM, the monitoring camera 1000 in the present
embodiment prompts the client 2000 to reacquire the content
of the VEC regardless of whether the setting of requiring
restart with the setting of the new VSM is made. That is,
when having set the set value of the captured data generated
by the image capturing unit 1003 according to the received
command, the monitoring camera 1000 transmits, to the
client 2000, the update notification that indicates the moni-
toring camera 1000 has automatically updated the setting of
the set value of the image data generated by the encoding
unit 1004 regardless of whether performing the restart
process. Here, in the present embodiment, the set value
includes a set value of at least one of the resolution, the
frame rate, and the coding format.

Accordingly, the set value to the image capturing unit
1003 of the monitoring camera 1000 and the set value to the
encoding unit 1004 can be consistent with each other
between the monitoring camera 1000 and the client 2000.

Further, the monitoring camera 1000 in the present
embodiment changes, when having changed the VSM, the
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content of the options provided as a response to the Get-
VECOptions command transmitted by the client 2000. At
this time, the options are returned after being changed to be
consistent with the VSM after change.

As described above, when the encoding setting of the
monitoring camera 1000 is changed, the setting to the
monitoring camera 1000 performed in the client 2000 can be
appropriately performed.

Second Embodiment

While, in the first embodiment, a case of notifying the
options consistent with the VSM as the options of the set
values of the encoding unit 1004 provided as a response to
the received GetVECOptions command has been described,
the embodiment is not limited to the case.

In the present embodiment, a case of providing a client
2000 with options including a set value other than a set value
consistent with a VSM as a response to a GetVECOptions
command will be described. Note that, when all possible
values that can be set as the set values to an encoding unit
1004 of a monitoring camera 1000 are consistent with a
current VSM, all responses to the GetVECOptions com-
mand are set values consistent with the VSM.

In the present embodiment, the options to be notified to
the client 2000 as a response to the GetVECOptions com-
mand are not dependent on the currently set VSM.

Further, in the present embodiment, a case in which the
monitoring camera 1000 switches the VSM to be consistent
with set values of the encoding unit 1004 set by the client
2000 with a SetVideoEncoderConfiguration command. Note
that description of the content already described in the first
embodiment is omitted.

A configuration of a monitoring camera system, a con-
figuration of the monitoring camera 1000, and a configura-
tion of a parameter held by the monitoring camera 1000
according to the present embodiment are the same as the
content described with reference to FIGS. 1 to 3 in the first
embodiment. Therefore, description is omitted.

Further, in the present embodiment, an example of VSMs
supported by the monitoring camera 1000 and the content of
a settable range of a VEC 6103 consistent with each VSM
will be described with reference to the table of FIG. 4,
similarly to the first embodiment.

Next, command sequences between the monitoring cam-
era 1000 and the client 2000 will be described. A command
sequence from start of setting to distribution of a video
image between the monitoring camera 1000 and the client
2000 is the same as the content described with reference to
FIG. 5A in the first embodiment, and therefore, description
is omitted.

Next, a command sequence of when output resolution of
the encoding unit 1004 is changed between the monitoring
camera 1000 and the client 2000 in the present embodiment
will be described with reference to FIG. 8A.

Transactions described with reference to FIG. 5A in the
first embodiment are denoted with the same reference signs
as FIG. 5A, and description is omitted.

An event 7300 is a process of updating a VSM so that the
inconsistency caused between the VSM and a VEC caused
due to a setting change of the VEC illustrated in a transaction
7107.

In the event 7300, when a newly set VSM does not require
restart, the control unit 1001 of the monitoring camera 1000
transmits a VSM change notification event to the client
2000, and prompts the client on the network to reacquire the
VSM.
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A transaction 7301 is a transaction of the GetVECOptions
command.

A transaction 7302 is a command of a GetVideoEncod-
erConfigurations command.

The client 2000 that has received the VEC change noti-
fication event illustrated in the transaction 7107 acquires the
set value of the VEC updated through the transaction 7301.
Further, the client 2000 that has received the VEC change
notification event illustrated in the transaction 7107 acquires
the options of the set value of the VEC updated through the
transaction 7302.

A transaction 7303 is a command of a GetVideoSourc-
eMode command. The client 2000 that has received the
VSM change notification event illustrated in the event 7300
can confirm the update of the VSM by referring to an Enable
flag included in the updated VSM in the transaction 7303.

Next, a command sequence of when the resolution of the
image data output by the encoding unit 1004 and when the
newly set VSM involves restart between the monitoring
camera 1000 and the client 2000 will be described with
reference to FIG. 8B. Transaction described with reference
to FIG. 8A are denoted with the same reference signs as FI1G.
8A, and description is omitted.

A process 7500 illustrates a process of updating the VSM
so as to eliminate the inconsistency between the VSM and
the VEC caused due to the setting change of the VEC
illustrated in the transaction 7107. Here, when the VSM is
updated to a VSM that requires restart at updating, the
monitoring camera 1000 does not transmit the VSM change
notification event.

An event 7502 is the VSM change notification event, and
the monitoring camera 1000 transmits the event 7502 to the
client 2000 after restart, and prompts the client to reacquire
the set value.

Processes performed by the monitoring camera 1000 in
the present embodiment will be described with reference to
FIGS. 9A and 9B. In an embodiment in which a processor
is built in the control unit 1001 of the monitoring camera
1000, the process flows of FIGS. 9A and 9B indicate a
program for causing the control unit 1001 to execute the
procedures illustrated in FIGS. 6 A to 6D. The processor built
on the control unit 1001 is a computer, and executes a
program read out from the storage unit 1002 built in the
monitoring camera 1000.

FIG. 9A illustrates a process of when the monitoring
camera 1000 has received a GetVideoSourceConfiguration-
Options command from the client 2000. Here, the Get-
VideoSourceConfigurationOptions command is a command
for requesting notification of the options of the set value that
can be set to an image capturing unit 1003 of the monitoring
camera 1000 from the client 2000 to the monitoring camera
1000. Hereinafter, the GetVideoSourceConfigurationOp-
tions command is represented as GetVSCOptions command.

In step S1300, the control unit 1001 refers to the table of
FIG. 4 stored in a storage unit 1002, and acquires the options
of the VEC including set values other than the set value
consistent with the set VSM.

In step S1301, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and acquires the
options of a coding format of the VEC including set values
other than the set value consistent with the VSM. In the
example of FIG. 4, the control unit 1001 acquires JPEG,
MPEG4, and H.264.

In step S1302, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and acquires a value
of a maximum frame rate of the VEC including set values
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other than the set value consistent with the set VSM. In the
example of FIG. 4, the control unit 1001 acquires 30 fps.

In step S1303, the control unit 1001 acquires options and
setting ranges of the VEC from the storage unit 1002. For
example, 1 to 5 as a settable range of the encoding quality,
and 60 Mbps as the set value of the maximum bit rate are
acquired.

In step S1304, the control unit 1001 includes the options
and the setting ranges acquired in steps S1300 to S1303 to
a normal response, and returns the response to the client
2000 through a communication unit 1005.

FIG. 9B illustrates a process of when the monitoring
camera 1000 has received a SetVideoEncoderConfiguration
command from the client 2000.

Processes described with reference to FIG. 6C in the first
embodiment is denoted with the same reference signs, and
description is omitted.

In step S1400, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and determines
whether the coding format, the resolution, and the maximum
frame rate set to the received VEC are consistent with the
current VSM.

When consistent, the control unit 1001 terminates the
command process. As described above, when having
received the change command of the VEC and when does
not change the setting to the image data generated by the
image capturing unit 1003, the control unit 1001 does not
perform update notification to the client 2000.

In not consistent, the control unit 1001 moves the process
to step S1410. In step S1410, the control unit 1001 refers to
the table of FIG. 4 stored in the storage unit 1002, and
switches the setting to the VSM consistent with the input
VEC. For example, when the VSM is S1, a command that
causes the resolution of the encoding unit 1004 to be
640x480, the VSM is switched to S3 consistent with the
resolution.

In step S1411, the control unit 1001 refers to the set
RebootFlag of the VSM, and determines whether the VSM
has been changed to the VSM that requires restart. The
control unit 1001 moves the process to step S1010 if the
restart is required, and moves the process to step S1005 if
not required.

In step S1412, the control unit 1001 transmits the VSM
change notification event through the communication unit
1005 in order to notify the client on the network of the
change of the VSM. As described above, when having
updated the setting (VSM) of the captured data generated by
the image capturing unit 1003 so as to be consistent with the
VEC after change according to the change command of the
VEC, the control unit 1001 performs update notification that
indicates the VSM has been changed even if the restart is not
required with the change of the VSM.

In step S1411, the control unit 1001 refers to RebootFlag
of the updated VSM, and determines whether the VSM has
been changed to the VSM that requires the restart. The
control unit 1001 moves the process to step S1420 when the
restart is required (RebootFlag is True), and moves the
process to step S1412 when the restart is not required
(RebootFlag is False).

In step S1412, the control unit 1001 transmits the VSM
change notification event through the communication unit
1005 in order to notify the client 2000 on the network of the
change of the VSM.

In step S1420, the control unit 1001 sets a VSM change
notification event transmission flag to ON.

In step S1421, the control unit 1001 sets a restart start flag
to ON.
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A restart process is the same as the content described with
reference to FIG. 6D in the first embodiment, and therefore,
description is omitted. In the restart process, as described
below, the fact that the VSM has been changed is notified to
the client 2000.

As described above, when the VSM is changed to be
consistent with the VEC after change according to the
change command of the VEC, the control unit 1001 per-
forms the update notification that indicates the VSM has
been changed regardless of whether the restart is required
with the change of the VSM.

That is, when having updated the set value (VSM) for
generating the captured data according to a command from
the client 2000, the control unit 1001 performs the notifi-
cation (VSM change notification) through the network
regardless of whether performing the restart process. The
VSM change notification is a notification for causing the
client 2000 to acquire the updated VSM.

A setting screen of the client 2000 in which the setting of
the VSM and the VEC of the monitoring camera 1000 in the
present embodiment is performed will be described with
reference to FIG. 7.

In a dropdown list of an area 9103, the content of the
options of the parameter of the coding format acquired by
GetVECOptions executed when the setting screen is opened
is displayed. In the dropdown list of the area 9103 in the
present embodiment, the options of the coding formats
including a coding format other than the coding format
consistent with the set VSM are displayed.

A communication unit 2004 of the client 2000 transmits,
when the set value set to the encoding unit 1004 of the
monitoring camera 1000 is changed using the dropdown list
of'atab 9003 or a tab 9004, a command that sets the changed
set value to the monitoring camera 1000. The command that
sets the changed set value is, for example, the SetVideoEn-
coderConfiguration command in the present embodiment.

The communication unit 2004 of the client 2000 receives
the VSM change notification event when the monitoring
camera 1000 has changed the setting (for example, the
VSM) for generating the captured data according to the
SetVideoEncoderConfiguration command.

When having received the VSM change notification
event, the client 2000 refers to an Enable flag acquired by
transmission of the GetVideoSourceMode command, deter-
mines an updated and effective VSM, and reflects the VSM
to a VSM selection area 9001. The GetVideoSourceMode
command is an acquisition request of the set value for
generating the captured data.

Other parts of the setting screen are the same as the
content described in the first embodiment, and therefore,
description is omitted.

In the second embodiment, the monitoring camera 1000
provides the client 2000 with all of the setting content of the
VEC that can be set to the encoding unit 1004 as the options
regardless of the current setting of the VSM.

When a parameter of the VEC, which is not consistent
with the current VSM, is designated by the client, the
monitoring camera 1000 of the present embodiment auto-
matically updates the VSM to the VSM consistent with the
newly set VEC.

Further, when the VEC has been updated, the monitoring
camera 1000 prompts the client to reacquire the content of
the VSM regardless of whether the newly set VSM requires
restart.

As described above, when the setting related to the
generation of the image data in the encoding unit 1004 is
changed, the setting related to the generation of the image
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data in the image capturing unit 1003 and the setting related
to the image data in the encoding unit 1004 can be consistent
with each other.

For example, when the setting of the resolution of the
image data generated by the encoding unit 1004 has been
changed, the setting of the resolution of the image data
generated by the image capturing unit 1003 and the setting
of' the resolution of the image data generated by the encoding
unit 1004 can be consistent with each other. For example, the
proportions of the image data generated by the image
capturing unit 1003 and the proportions of the resolution of
the image data generated by the encoding unit 1004 can be
consistent with each other.

Further, when having changed the VSM with the change
of the VEC, the monitoring camera 1000 in the present
embodiment prompts the client 2000 to reacquire the content
of the VEC regardless of whether the setting of requiring
restart with the setting of the new VSM is made.

Accordingly, the set value to the image capturing unit
1003 of the monitoring camera 1000 and the set value to the
encoding unit 1004 can be consistent with each other
between the monitoring camera 1000 and the client 2000.

Third Embodiment

In the first and second embodiments, as a method of
prompting the client to reacquire the setting value of the
VSM, a method of transmitting the VSM change notification
event from the monitoring camera 1000 to the client 2000
has been described. Further, in the first and second embodi-
ments, as the method of prompting the client 2000 to
reacquire the set value of the VEC, a method of transmitting
the VEC change notification event from the monitoring
camera 1000 to the client 2000 has been described. How-
ever, the methods of notifying the VSM and the VEC are not
limited to the above methods.

In a third embodiment, a case of transmitting, from a
monitoring camera 1000 to a client 2000, a leaving notifi-
cation event and a network joining notification event from
the network, and prompting the client 2000 to reacquire a set
value of a VSM or a VEC will be described. In the present
embodiment, the monitoring camera 1000 performs update
notification that notifies the setting of the image data gen-
erated by the encoding unit 1004 has been updated by means
of reconnection notification that indicates the monitoring
camera 1000 has been reconnected to the network after
leaving the network. Note that, about the content already
described in the first and second embodiments, description
is omitted.

A configuration of a monitoring camera system, a con-
figuration of the monitoring camera 1000, and a configura-
tion of a parameter held by the monitoring camera 1000
according to the present embodiment are the same as the
content described with reference to FIGS. 1 to 3 in the first
embodiment. Therefore, description is omitted.

Further, in the present embodiment, an example of VSMs
supported by the monitoring camera 1000 and the content of
a settable range of a VEC 6103 consistent with each VSM
will be described with reference to the table of FIG. 4,
similarly to the first embodiment.

Next, command sequences between the monitoring cam-
era 1000 and the client 2000 will be described. A command
sequence from start of setting to distribution of a video
image between the monitoring camera 1000 and the client
2000 is the same as the content described with reference to
FIG. 5A in the first embodiment, and therefore, description
is omitted.
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Next, a command sequence from change of setting of the
VSM to distribution of a video image between the monitor-
ing camera 1000 and the client 2000 of the present embodi-
ment will be described with reference to FIG. 10A. In FIG.
10A, the content similar to FIG. 5B is denoted with the same
reference signs, and description is omitted.

A transaction 7600 is a transaction of a SetVideoSourc-
eMode command. The SetVideoSourceMode command is a
command used by the client 2000 for instructing the moni-
toring camera 1000 to change the VSM of VideoSource
6101.

A process 7601 is a process of updating the inconsistency
caused between the VSM and the VEC due to switching of
SetVideoSourceMode in the transaction 7600.

A process 7602 is a process in which the control unit 1001
of the monitoring camera 1000 transmits a network leaving
notification event (Bye) and a network joining notification
event (Hello) in order to notify the client on the network of
the VSM and the change of the VEC. Here, when the
switching of the VSM in the transaction 7600 requires
restart, a restart process of the monitoring camera 1000 can
be performed between the network leaving notification event
and the network joining notification event.

When having received the network joining notification
event (Hello), the client 2000 transmits an acquisition
request of the set value in order to acquire the set value
(VEC) set to the monitoring camera 1000.

That is, the client 2000 transmits GetVideoEncoderCon-
figurationsOptions. Then, the client 2000 receives a Get-
VideoEncoderConfigurationsOptions response in response
to the GetVideoEncoderConfigurationsOptions command (a
process 7204).

Following that, the client 2000 transmits a GetVideoEn-
coderConfigurations command to the monitoring camera
1000. The client 2000 then acquires the VEC after the update
as a response to the GetVideoEncoderConfigurations com-
mand (a process 7205).

FIG. 10B illustrates a command sequence of when output
resolution of the encoding unit 1004 is changed between the
monitoring camera 1000 and the client 2000. In FIG. 10B,
the content described with reference to FIG. 5D in the first
embodiment is denoted with the same reference signs, and
description is omitted.

A transaction 7700 is a transaction of a SetVideoEncod-
erConfiguration command. In the transaction 7700, the
client 2000 sets parameters of the VEC.

A transaction 7701 is a process of updating the VSM in
order to eliminate the inconsistency caused between the
VSM and the VEC due to setting change of the VEC in the
transaction 7700.

A process 7702 is a process in which the control unit 1001
of the monitoring camera 1000 transmits the network leav-
ing notification event and the network joining notification
event in order to notify the client on the network of the VEC
and the change of the VSM. Here, when the switching of the
VSM illustrated in the transaction 7701 requires restart, a
restart process of the monitoring camera 1000 may be
performed between the network leaving notification event
and the network joining notification event.

Next, processes performed by the monitoring camera
1000 of the present embodiment will be described with
reference to FIGS. 11A and 11B. In an embodiment in which
a processor is built in the control unit 1001 of the monitoring
camera 1000, the process flows of FIG. 11A and FIG. 11B
indicate a program for causing the control unit 1001 to
execute the procedures illustrated in FIGS. 11A and 11B.
The processor built on the control unit 1001 is a computer,
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and executes a program read out from the storage unit 1002
built in the monitoring camera 1000.

FIG. 11A is a flowchart of a process of when the moni-
toring camera 1000 has received a GetVSCOptions com-
mand from the client 2000.

FIG. 11B is a flowchart of a process of when the moni-
toring camera 1000 has received the above-described Set-
VideoSource command from the client 2000. Processes in
FIG. 11B that are the same as those in FIG. 6A are denoted
with the same reference signs, and description is omitted.

In step S1500 of FIG. 11A, the control unit 1001 refers to
the table of FIG. 4 stored in the storage unit 1002, and
determines whether the VSM after change is consistent with
the currently set VEC. The control unit 1001 moves the
process to step S1007 if there is any insistent VEC, and
moves the process to step S1502 if there is no inconsistent
VEC.

In step S1502, the control unit 1001 transmits the network
leaving notification event to the client 2000.

In step S1503, the control unit 1001 refers to set Reboot-
Flag of the VSM, and determines whether the VSM has been
changed to the VSM that requires restart. The control unit
1001 executes step S1701 when the restart is required
(RebootFlag is True), and moves the process to step S1505
when the restart is not required (RebootFlag is False).

In step S1701, the control unit 1001 performs an actual
restart process of the monitoring camera 1000. As described
above, when having received a command that causes the
image capturing unit 1003 to generate captured data in a
predetermined set value, the control unit 1001 controls the
restart process after transmitting, to the client 2000, the
leaving notification that indicates the monitoring camera
1000 has left the network. Here, in the present embodiment,
the command that generates captured data in a predeter-
mined set value is a command that causes the captured data
of the image capturing unit 1003 to have predetermined
resolution, a predetermined frame rate, or a predetermined
coding format.

In step S1505, the control unit 1001 transmits the network
joining notification event to the client 2000. When having
received the network joining notification event, the client
2000 reacquires the set value set to the monitoring camera
1000. The reacquired set value includes a VEC.

As described above, the monitoring camera 1000 can
prompt the client 2000 to reacquire the set value of the
monitoring camera 1000 according to an update of the
setting of at least one of the resolution, the frame rate, and
the coding format of the image data generated by the
encoding unit 1004. That is, when having set the set value
(for example, the VSM) for generating the captured data
according to a received command, the monitoring camera
1000 performs, through the network, notification that indi-
cates the monitoring camera 1000 has connected to the
network. The notification is performed regardless of whether
a restart process is performed.

FIG. 11B illustrates a process of when the monitoring
camera 1000 has received the above-described SetVideoEn-
coderConfiguration command from the client 2000.

A process from steps S1201 to S1203 is similar to the
process described with reference to FIG. 6C in the first
embodiment.

In step S1400, the control unit 1001 refers to the table of
FIG. 4 stored in the storage unit 1002, and determines
whether the coding format, the resolution, and the maximum
frame rate set to the received VEC are consistent with the
current VSM.
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When consistent, the control unit 1001 terminates the
command process. As described above, when having
received the change command of the VEC and when does
not change the setting to the image data generated by the
image capturing unit 1003, the control unit 1001 does not
perform update notification to the client 2000.

In not consistent, the control unit 1001 moves the process
to step S1410. In step S1410, the control unit 1001 refers to
the table of FIG. 4 stored in the storage unit 1002, and
switches the setting to the VSM consistent with the input
VEC.

Next, in step S1502, the control unit 1001 transmits the
network leaving notification event to the client 2000 in order
to notify the client 2000 on the network of the change of the
VSM.

In step S1503, the control unit 1001 refers to the set
RebootFlag of the VSM, and determines whether the VSM
has been changed to the VSM that requires restart. The
control unit 1001 executes step S1701 when the restart is
required (RebootFlag is True), and moves the process to step
S1505 when the restart is not required (RebootFlag is False).

In step S1701, the control unit 1001 performs an actual
restart process of the monitoring camera 1000. As described
above, when having received a command that causes the
encoding unit 1004 to generate image data in a predeter-
mined set value, the control unit 1001 controls the restart
process after transmitting the leaving notification that indi-
cates the monitoring camera 1000 has left the network to the
client 2000. Here, in the present embodiment, the command
that generates captured data in a predetermined set value is
a command that causes the captured data of the image
capturing unit 1003 to have predetermined resolution, a
predetermined frame rate, or a predetermined coding format.

In step S1505, the control unit 1001 transmits the network
joining event to the client 2000 in order to notify the client
2000 on the network of the change of the VEC. As described
above, the monitoring camera 1000 notifies the setting of at
least one of the resolution, the frame rate, and the coding
format of the image data generated by the encoding unit
1004 has been updated by means of reconnection notifica-
tion that indicates the monitoring camera 1000 has been
reconnected to the network after completion of the restart
process.

As described above, when having received the network
joining notification event (Hello), the client 2000 transmits
an acquisition request (GetVideoEncoderConfigurationsOp-
tions) of the set value in order to acquire the set value (VEC)
set to the monitoring camera 1000.

FIG. 7 illustrates an example of a setting screen of the
client 2000 in which setting of the VSM and the VEC of the
monitoring camera 1000 described in the present embodi-
ment is performed.

In the third embodiment, the monitoring camera 1000
updates, when one of the VSM and the VEC has been
changed by the client 2000, the other to have consistent
content.

As described above, the setting related to the generation
of the image data in the image capturing unit 1003 and the
setting related to the image data in the encoding unit 1004
can be consistent with each other.

Further, when having updated the other, the monitoring
camera 1000 transmits a network leaving notification event
and a network rejoining notification event to the client 2000
regardless of whether restart is required for the setting to a
new VSM.

Accordingly, the set value to the image capturing unit
1003 of the monitoring camera 1000 and the set value to the
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encoding unit 1004 can be consistent with each other
between the monitoring camera 1000 and the client 2000.
According to the first to third embodiments, the set value
to the image capturing unit and the set value to the encoding
unit of the monitoring camera can be consistent with each
other between the image capturing device and the client.

Other Embodiments

As described above, while the monitoring camera in
which the present invention is incorporated, the application
program, and the operation of the client has been illustrated
in the first to third embodiments, the embodiments are not
necessarily limited to the above description, and may be
partially changed.

In FIG. 9A of the second embodiment, a case has been
described, in which, when having received a command of
GetVECOptions, the monitoring camera 1000 provides the
client 2000 with the options of the set values of all VECs that
can be acquired by the monitoring camera 1000. However,
the embodiment is not limited to the description. For
example, responses to the GetVECOptions command may
be switched before and after the client 2000 first designates
the set value after the client 2000 is connected to the
monitoring camera 1000.

That is, when the monitoring camera 1000 has received
the GetVECOptions command before the client 2000 first
designates the set value of the VEC after the client 2000 is
connected to the monitoring camera 1000, the monitoring
camera 1000 performs the process of S1300 as a response.
Meanwhile, when the monitoring camera 1000 has received
the GetVECOptions command after the client 2000 once
sets the set value of the VEC to the monitoring camera 1000,
the monitoring camera 1000 may perform the process of
FIG. 6B of the first embodiment as a response.

That is, the monitoring camera 1000 receives a transmis-
sion request of candidates of the set value (VEC) that can be
set as the resolution, the frame rate, or the coding format of
image data generated by the encoding unit 1004. When
having received the transmission request before receiving
the set value (VSM) of the image capturing unit 1003 from
the client 2000, the monitoring camera 1000 notifies the
client 2000 of information indicating the candidates of the
set value (VEC) that can be set to the encoding unit 1004.
Further, when having received the transmission request after
receiving the command that sets the set value (VSM) of the
image capturing unit 1003 from the client 2000, the moni-
toring camera 1000 notifies the client 2000 of information
indicating the set value consistent with the received com-
mand from among the candidates of the set value (VEC) that
can be set to the encoding unit 1004.

Thereby, when the client 2000 first performs setting to the
monitoring camera 1000, the client 2000 can select and set
the VEC from among all set values that can be set to the
encoding unit 1004 of the monitoring camera 1000. Further,
the VSM consistent with the set VEC is automatically set by
the monitoring camera 1000. Once the VEC and the VSM
are set to the monitoring camera 1000, the client 2000 can
select the set value from among the VECs consistent with
the set VSM. As described above, the process of the first
embodiment and the process of the second embodiment may
be used together.

Further, in step S1410, a case has been described, in
which the VSM adaptable to the resolution set to the
encoding unit 1004 is set by the SetVideoEncoderConfigu-
ration command. However, the embodiment is not limited to
the description. For example, a plurality of VSMs adaptable
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to the set resolution exists may exist. Therefore, the adapt-
able VSM may be selected based on not only the resolution,
but also a plurality of other settings of the encoding unit such
as the encoding format, the maximum frame rate, and the
like.

Further, in the step S1301, the coding formats of all
possible VECs are acquired as the options. However, the
embodiment is not limited to the description. Only the
options of the coding formats commonly consistent with all
VSMs may be acquired. Thereby, while the range of pro-
viding the options is decreased, the coding format that is not
consistent with the VSM selected at that time is prevented
from being designated by the SetVideoEncoderConfigura-
tion command in step S1201.

In the process of steps S1300 to S1302 of FIG. 9A, all
possible VECs are acquired. However, the embodiment is
not limited to the description. The options of the set value
commonly consistent with the VSMs (for example, in the
example of FIG. 4, S1 to S3) that can be set to the
monitoring camera 1000 may be acquired. Thereby, while
the range of providing the options is decreased, the setting
of'the VEC inconsistent with the VSM set to the monitoring
camera 1000 can be prevented.

In this case, as for the maximum frame rate and the
maximum bit rate, the maximum frame rate and the maxi-
mum bit rate from among the set values commonly consis-
tent with the VSMs (in the example of FIG. 4, S1 to S3) that
can be set to the monitoring camera 1000 can be provided as
the set values.

Further, the restart process of the monitoring camera 1000
may be, for example, restart of an execution process related
to the processes of the changed VSC and VEC, or restart of
an operation system of the monitoring camera 1000.

A case has been described with reference to FIG. 5C, in
which both of the VSM change notification event 7402 and
the VEC change notification event 7403 are transmitted
following the network leaving event/joining notification
event 7401. However, the embodiment is not limited to the
description. After the notification of both of the VSM change
notification event 7402 and the VEC change notification
event 7403, the network leaving event/joining notification
event 7401 may be performed.

Embodiments of the present invention can also be realized
by a computer of a system or apparatus that reads out and
executes computer executable instructions recorded on a
storage medium (e.g., non-transitory computer-readable
storage medium) to perform the functions of one or more of
the above-described embodiment(s) of the present invention,
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise one
or more of a central processing unit (CPU), micro processing
unit (MPU), or other circuitry, and may include a network of
separate computers or separate computer processors. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

While the present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
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embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2013-053592, filed Mar. 15, 2013, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A transmission apparatus configured to transmit image
data to a reception apparatus through a network, the trans-
mission apparatus comprising:

an encoding unit configured to encode captured data
generated by an image capturing unit to generate the
image data;

a reception unit configured to receive, from the reception
apparatus, a command that sets a set value for gener-
ating the captured data by the image capturing unit;

an updating unit configured to update the set value for
generating the captured data by the image capturing
unit and a set value for generating the image data by the
encoding unit according to the command received by
the reception unit;

a control unit configured to perform a predetermined
restart process if the set value for generating the
captured data is updated to a predetermined set value;
and

a communication unit configured to perform, through the
network, notification indicating that the transmission
apparatus has been connected to the network,

wherein, if the set value for generating the captured data
is updated according to the command received by the
reception unit, the control unit performs the predeter-
mined restart process and the communication unit
performs the notification.

2. The transmission apparatus according to claim 1,
wherein the updating unit updates the set value for gener-
ating the image data to be a frame rate set for generating the
captured data or less.

3. The transmission apparatus according to claim 1,
wherein the reception unit receives an acquisition request of
a set value, for generating the image data, updated by the
updating unit from the reception apparatus that has received
the notification, and

the communication unit notifies the reception apparatus of
the set value, for generating the image data, updated by
the updating unit.

4. The transmission apparatus according to claim 1,
wherein the communication unit does not transmit the
notification to the reception apparatus if the set value for
generating the image data is not changed according to the
command received by the reception unit.

5. A reception apparatus configured to receive image data
through a network from an image capturing device including
an encoding unit which encodes captured data generated by
an image capturing unit to generate the image data, the
reception apparatus comprising:

a display control unit configured to display, in a display
unit, a setting screen including a first setting area
configured to display a graphical user interface for
setting a set value for generating the captured data by
the image capturing unit, and a second setting area
configured to display a graphical user interface for
setting a set value for generating the image data by the
encoding unit;

a transmission unit configured to transmit, when the
setting value for generating the captured data has been
changed through the graphical user interface displayed
in the first setting areca, a command that sets the
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changed set value for generating the captured data, to
the image capturing device; and

a reception unit configured to receive notification indi-
cating that the image capturing device has been con-
nected to the network according to the transmission of
the command,

wherein the transmission unit transmits, to the image
capturing device, an acquisition request of the set value
for generating the image data if the notification is
received, and

the display control unit displays the set value for gener-
ating the image data acquired by the acquisition request
in the graphical user interface displayed in the second
setting area.

6. A reception apparatus configured to receive image data
through a network from an image capturing device including
an encoding unit which encodes captured data generated by
an image capturing unit to generate the image data, the
reception apparatus comprising:

a display control unit configured to display, in a display
unit, a setting screen including a first setting area
configured to display a graphical user interface for
setting a set value for generating the captured data by
the image capturing unit, and a second setting area
configured to display a graphical user interface for
setting a set value for generating the image data by the
encoding unit;

a transmission unit configured to transmit, when the
setting value for generating the captured data has been
changed through the graphical user interface displayed
in the first setting area, a command that sets the
changed set value for generating the captured data, to
the image capturing device; and

a reception unit configured to receive, according to the
transmission of the command, notification transmitted
by the image capturing device according to the com-
mand so as to cause the reception apparatus to acquire
the set value for generating the image data,

wherein the transmission unit transmits, to the image
capturing device, an acquisition request of the set value
for generating the image data if the notification is
received, and

the display control unit displays the set value for gener-
ating the image data acquired by the acquisition request
in the graphical user interface displayed in the second
setting area.

7. A reception apparatus configured to receive image data
through a network from an image capturing device including
an encoding unit which encodes captured data generated by
an image capturing unit to generate the image data, the
reception apparatus comprising:

a display control unit configured to display, in a display
unit, a setting screen including a first setting area
configured to display a graphical user interface for
setting a set value for generating the captured data by
the image capturing unit, and a second setting area
configured to display a graphical user interface for
setting a set value for generating the image data by the
encoding unit;

a transmission unit configured to transmit, when the
setting value for generating the image data has been
changed through the graphical user interface displayed
in the second setting area, a command that sets the
changed set value for generating the image data, to the
image capturing device; and

a reception unit configured to receive, according to the
transmission of the command, notification according to
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the set value for generating the captured data having
been changed by the image capturing device,

wherein the transmission unit transmits, to the image
capturing device, an acquisition request of the set value
for generating the captured data if the notification is
received, and

the display control unit displays the set value for gener-
ating the captured data acquired by the acquisition
request in the user interface displayed in the first setting
area.

8. A non-transitory computer-readable storage medium in
which a program is recorded, the program for causing a
computer of a transmission apparatus including an encoding
unit, which encodes captured data generated by an image
capturing unit to generate image data, and configured to
transmit the image data to the reception apparatus through a
network, to execute:

a reception procedure of receiving, from the reception
apparatus, a command that sets a set value for gener-
ating the captured data by the image capturing unit;

an updating procedure of updating the set value for
generating the captured data by the image capturing
unit and a set value for generating the image data by the
encoding unit according to the command received in
the reception procedure;

a control procedure of performing a predetermined restart
process if the set value for generating the captured data
is updated to a predetermined set value; and

a notification procedure of performing, through the net-
work, notification indicating that the computer has been
connected to the network wherein, if the set value for
generating the captured data is updated according to the
command received in the reception procedure, the
predetermined restart process in the control procedure
is performed and the notification is performed in the
notification procedure.

9. A non-transitory computer-readable storage medium in
which a program is recorded, the program for causing a
computer of a reception apparatus configured to receive,
through a network, image data from an image capturing
device including an encoding unit which encodes captured
data generated by an image capturing unit to generate the
image data, to execute:

a display control procedure of displaying, in a display

unit, a setting screen including a first setting area
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configured to display a graphical user interface for
setting a set value for generating the captured data by
the image capturing unit, and a second setting area
configured to display a graphical user interface for
setting a set value for generating the image data by the
encoding unit;

a transmission procedure of transmitting, when the setting
value for generating the captured data has been
changed through the graphical user interface displayed
in the first setting area, a command that sets the
changed set value for generating the captured data, to
the image capturing device; and

a reception procedure of receiving, according to the
transmission of the command, notification indicating
that the image capturing device has been connected to
the network, or notification for causing the computer to
acquire the set value for generating the image data,

wherein, in the transmission procedure, an acquisition
request of the set value for generating the image data if
the notification is received is transmitted to the image
capturing device, and

in the display control procedure, the set value for gener-
ating the image data acquired by the acquisition request
is displayed in the graphical user interface displayed in
the second setting area.

10. A transmission method for transmitting image data

from a transmission apparatus to a reception apparatus
through a network, the transmission method comprising:

encoding captured data generated by an image capturing
unit to generate the image data;

receiving, from the reception apparatus, a command that
sets a set value for generating the captured data by the
image capturing unit; and

updating the set value for generating the captured data by
the image capturing unit and a set value for generating
the image data by the encoding unit according to the
received command;

wherein, if the set value for generating the captured data
is updated according to the received command, a pre-
determined restart process is performed and notifica-
tion indicating that the transmission apparatus has been
connected to the network.
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